The urgent symptoms which frequently result from compression of the optic nerves and chiasm have focused attention upon themselves so that some of the manifestations of adrenal cortical insufficiency secondary to " pituitary tumour " have received scant notice. This is not to say that they are totally unknown, but they form a submerged body of knowledge to which relatively little importance is accorded. Now that cortisone and its allied and related substances provide for the first time an effective treatment of this condition, the neurologist or neurosurgeon, who usually has the care of such patients, must be fully aware of the possible ways in which these patients' symptoms may present. The symptoms and signs of adrenal failure can closely mimic those of organic brain disease, so that a patient in crisis from adrenal failure may be mistakenly regarded as suffering from serious intracranial mischief. This may occur in primary suprarenal insufficiency, but when it happens to a patient whose suprarenal failure is secondary to an already recognized pituitary chromophobe adenoma, the temptation to ascribe the clinical picture to a massive extrasellar extension of the tumour is almost irresistible. In either case a mistake in diagnosis may cost the patient his life, for full radiological investigation or surgical exploration will likely prove disastrous when in reality the appropriate and urgent need is for adrenal cortical hormones. Moreover, in lesser degree, adrenal cortical insufficiency not only increases the risks of operation, but may cut short the patient's span of life, or may be responsible for ill-health which either prevents the patient's return to work or greatly decreases his efficiency and enjoyment of life. In the literature of the English language, apart from an admirable paper by Cushing (1913) entitled " Psychic Disturbances Associated with Disorders of the Ductless Glands ", there has been relative neglect of those aspects of suprarenal failure which were first described by the term "l'Encephalopathie Addisonienne " (Klippel, 1899) and which have been amplified by French writers since that time. These writers have stressed that among the symptoms associated with suprarenal failure are personality changes, restlessness and delirium, headache, vomiting, photophobia, and stiffness of the neck (Frette, 1913) , convulsions and coma (Lebrun, 1937) , whilst terminal opisthotonic attacks with extensor spasms have also been reported (Gosset, 1941) . In the American literature, Engel and Margolin (1941) have described neuropsychiatric disturbances in Addison's disease, but they did not include the " pseudomeningitic" form of Addisonian encephalopathy, first described by Sergent in 1903. The following case history, which is that of a man with primary suprarenal failure, provides a dramatic instance of the cerebral symptoms which may occur as the result of acute suprarenal insufficiency. (This patient was admitted to the Radcliffe Infirmary under the care of Dr. A. M. Cooke, and I am indebted to him for permission to record these details.) Case 1.-A man aged 32 (RI 198915/54) had been in hospital five months earlier because of loss of weight, fatigue, and vomiting after meals. He had lost just over 2 stones in three months. Physical examination disclosed no abnormalities: blood pressure 105/80 mm. Hg; blood sedimentation rate 57 mm./hr. (Westergren). He was kept under observation as an out-patient, and apart from loss of energy and failure to gain weight he had no significant complaints. However, when a radiograph of the chest showed for the first time signs suggestive of a tubercular apical infection, he was admitted as a matter of urgency for gastric lavage and reassessment. On the sixth day after admission, he developed malaise, abdominal discomfort and diarrhoea, but the following day these symptoms subsided. From that time on the patient appeared increasingly anxious about himself. On the thirteenth day after admission (May 24, 1955) treatment with streptomycin, para-amino-salicylic acid (P.A.S.), and iso-nicotinic acid hydrazide (I. N. H.) was begun. The patient vomited before the first treatment was given, and that night was doubly incontinent, although on the following morning he was cooperative, was not confused, and complained only of slight dizziness on sitting up suddenly. Because of the development of incontinence as an isolated symptom, tuberculous meningitis was suspected, and a lumbar puncture was perforned (May 25, 1955) . Only 0 5 ml. of fluid could be obtained, but it contained no red or white cells and was quite colourless; radiographs of the skull were normal. By May 27 he was extremely drowsy, slightly restless and confused. He was doubly incontinent. He would obey only very simple commands. His skin was very dry, and on his face there were fine white cracks which had an appearance reminiscent of a thin layer of dried shaving soap. There was no abnormal skin pigmentation. There was some neck stiffness, and later in the day Kernigism was observed. All the tendon jerks were very sluggish; there was a minimal weakness of the right side of the body, and both plantar responses were equivocally extensor. A lumbar puncture was again attempted, but no fluid at all could be aspirated, although the operator was satisfied that the needle was in the correct position. About midday on May 27 signs of profound peripheral vascular collapse (blood pressure 60 mm. Hg systolic) were evident. At this point suprarenal insufficiency seemed possible, and blood studies showed the following values: Serum sodium 117 m.Eq./litre, serum potassium (in slightly haemolysed blood) 10-2 m.Eq./litre, and plasma chloride 80 m.Eq./litre. He immediately received a large quantity of normal saline intravenously, together with 100 mg. of hydrocortisone intravenously, 30 ml. of " eucortone" intravenously, 10 ml. of "eucortone" intramuscularly, and 10 mg. of desoxycorticosterone acetate (D.O.C.A.) intramuscularly. A stomach tube was passed, and by this means 25 mg. of cortisone was given four-hourly. Three hours after the treatment began, he was responding a little more readily, and his blood pressure had not fallen any further. Seven hours after treatment began, when he was better hydrated and had passed normal urine, a lumbar puncture was successfully performed. The pressure was still low, but this time at least 3 ml. of fluid was obtained. The analysis of this fluid was not compatible with a diagnosis of tuberculous meningitis. By the morning of May 28, the patient was greatly improved. He was conscious and rational, and he had amnesia for the events of the preceding day. His neck was still stiff, but less so than before. His blood chemistry now approached normal: serum sodium 136 m.Eq./litre, serum potassium 56 m.Eq./litre, plasma chloride 96 m.Eq./litre. Next day his appearance and demeanour, which were almost those of a normal subject, made a striking contrast with his moribund state only 36 hours previously. On June 2, it was observed that whereas previously he had been drowsy, hyper-reactive, querulous, and in general " not like his normal self ", he was now cheerful and cooperative and had an excellent appetite. The dry scaling of the skin of his face had been a feature from which he had suffered for several years. He had found it necessary to use " lanoline" frequently to keep it in check. This scaling became less evident during treatment with cortisone. The electroencephalographic accompaniments of this illness were interesting and have been illustrated and discussed elsewhere (Boselli and Jefferson, 1957, Case 2 Case 2.-A man of 59 (RI 177548/55) first attended the Out-patient Department two years before his hospital admission, and was said in the past to have had a slightly elevated blood pressure. -Four months before his first attendance he lost 1 1 stones over a period of three months, and began to suffer from fatigue. His skin was dry and ichthyotic in type, and was pigmented over the sacrum and chest. The skin was peeling over his face. His blood pressure was 140/90 mm. Hg. He was kept under observation, during which time he complained a lot of the cold. Finally, he became suddenly unconscious for a period of one and a half hours, and was thought to have had an epileptic attack, although no convulsions were witnessed. He was subsequently admitted to hospital for investigation with the chief complaints of lack of energy and lethargy. The peeling of the skin of the face was still evident at the time of his admission, and indeed the patient stated that this phenomenon began at the same time as the lethargy and loss of weight. His blood pressure was 140/100 mm. Hg. There were no abnormal neurological signs. The pressure at lumbar puncture was only 40 mm. H20, and the fluid showed a protein level of 60 mg./100 ml. and no cells.-The serum sodium was 130 m.Eq./litre, serum potassium 4-7 m.Eq./ litre, and plasma chloride 100 m.Eq./litre. The skull radiograph was normal. On July 15, 1955, while having a barium meal, he fainted and became pale, cold, and clammy, with a very feeble pulse. The barium meal showed no abnormality, and on return to the ward his blood pressure was 130/80 mm. Hg.
Because this patient looked so thin and ill, malignant disease was suspected, although no primary tumour had been detected. Since he was thought to have had a fit and there were left temporal " epileptic looking " patterns in the E.E.G., arrangements were made for air encephalography. The encephalogram was performed without incident on July 21, but the following day the patient had a generalized headache, nausea, and vomiting. At 8.30 a.m. on July 23, he was found to be conscious and able to converse, but he felt weak and he looked severely ill. His pulse was extremely feeble and his blood pressure could not be measured. Abnormalities of the blood chemistry had now developed; serum sodium 129 m.Eq./litre, serum potassium 5 7 m.Eq./litre, and plasma chloride 90 m.Eq./litre. The plasma bicarbonate was 17 m.Eq./litre. Before the results were available, an intravenous drip containing noradrenaline was begun, as it seemed that he would otherwise die of hypotension. Although the biochemical changes were relatively slight, treatment as for an Addisonian crisis was begun, and he received 100 mg. of hydrocortisone intravenously, and large quantities of intravenous normal saline. In addition, cortisone, 25 mg. six-hourly by mouth, was started. From this time on there was steady improvement, but he could not be weaned from the noradrenaline until 18 hours after the treatment of the Addisonian crisis began. By this time he had a blood pressure of 110/70 mm. Hg. His blood chemistry improved rapidly, and it was soon possible to reduce the oral cortisone to a maintenance dose of 12-5 mg. b.d. At the end of the first five days of cortisone treatment, it was remarkable that the scaling of the skin of his face was far less evident. He has remained fit since his discharge from hospital, and he still continues on the same dose of cortisone.
When severe anterior pituitary hypofunction is associated with pituitary tumour, defective function may exist in several, or in all, of these endocrine organs whose normal function depends upon the integrity of the anterior pituitary gland. The features described below of a patient with a pituitary chromophobe adenoma effectively illustrate the outstanding part which secondary suprarenal failure may play in the production of symptoms and signs.
Case 3.-A man of 63 (RI 179989/55) was married and had three grown-up children. He never required to shave regularly until he was 26 years old, and even then only needed to shave every second day in order to preserve a tidy appearance. He was conscious of the fact that throughout his life he had had less body hair than most of his colleagues.
For three years before admission the patient had been aware of diplopia, but only in the last six months did he manifest a definite weakness of the right external rectus muscle. Two months later he developed a right-sided herpes zoster ophthalmicus and from that time onwards he lacked energy and would often have a headache on waking. Five weeks before admission he became progressively unwell, with a feeling as though he were developing a severe cold. After five or six days he was afflicted by pain in his back that became so severe that he retired to bed. Shortly after this he awoke one night with severe occipital pain, and for the next 36 hours he lay, taking very little interest in his surroundings and groaning with pain. He then began to vomit repeatedly, and after four days in bed at home the right eyelid began to droop. With this development an intracranial aneurysm was suspected, and he was admitted to hospital elsewhere. He was found to be conscious and cooperative, though mentally slow. He had a complete ophthalmoplegia on the right. He remained in hospital, and his headache gradually subsided, but he became more drowsy. On September 18, 1955 (a little more than three weeks after his admission to hospital), he suddenly developed ptosis of the left eye, and was found to have a paralysis of the left third and fourth cranial nerves. He had mild fever. On September 19 he became delirious and was admitted to the Radcliffe Infirmary on September 23. He was found to be confused, demented, and disorientated. He was not definitely dysphasic. There was no neck stiffness. Both fundi were pale, indicating optic atrophy, but the discs showed no swelling. There was complete bilateral ptosis, and indeed, with the exception of abduction of the left eye and a feeble light reaction of the left pupil, there was complete bilateral ophthalmoplegia. The remainder of the neurological examination disclosed very sluggish or absent tendon reflexes throughout, and both plantar responses were absent. Blood pressure was 120/85 mm. Hg. The skin was dry and was neither unduly pale nor pigmented. There were dry scales on the facial skin ( Fig. 1 ). There was sparse axillary hair and a female distribution of pubic hair. Analysis of the cerebrospinal fluid (C.S.F.) showed a protein content of 95 mg./100 ml., 9 polymorphs, 28 lymphocytes, and no red blood cells per c.mm. The radiographs of the skull showed an expanded and eroded sella turcica suggestive of a pituitary adenoma. On September 26 the blood chemistry was: serum sodium 135 m.Eq./litre; serum potassium 4-9 m.Eq./litre, and plasma chlorides 102 m.Eq./litre. The water metabolism was studied under difficulties because of the patient's confused state, but in four hours after the ingestion of 30 oz. of water only 8 oz. of urine was excreted (corresponding to 27 % of the ingested fluid). Under the circumstances of the case, this finding was taken to indicate adrenal cortical hypofunction, an inference which was backed by the fact that later, when receiving cortisone, more than 100% of the water " load " was excreted within four hours of its ingestion. A chromophobe adenoma of the pituitary gland was diagnosed and bilateral invasion of the cavernous sinus was indicated by the bilateral ophthalmoplegia. In order to explain the profound dementia an upward extension of the tumour into the third ventricle was postulated. Because of recent experience of the possible dangers of intracranial air injection in the presence of adrenal cortical hypofunction (cf. Case 1 in Jefferson, 1956 , and Case 2 above), cortisone therapy was begun three days before a lumbar air encephalogram was performed (October 1, 1955) . The radiographs showed (Fig. 2) Three features of anterior pituitary hypofunction which are probably also related to secondary adrenal failure must now briefly be considered.
Rheumatism
Of the total of 135 patients with pituitary chromophobe adenoma, 16 had manifestations of " rheumatism ", and the incidence was distributed equally between the two sexes. These varied from very mild to quite severe changes.
Case 5.-An example of the mild changes is provided by a man of 46 (RI 189806) who had had visual disturbances for six months. Two weeks before admission he began to ache in all his joints. All the large joints were affected, and he developed stiffness of the middle fingers of both hands. However, these symptoms subsided following his admission to hospital for operation; they did not recur.
A more severe type is illustrated by the following case:-Case 6.-This woman (RI 147353/51) was aged 49 at the time of her admission to hospital for treatment of a pituitary adenoma. At the age of 41 her periods had begun to be less frequent, and the following year she had been subjected for the space of 12 months to intermittent headaches of bursting quality. At the age of 45 she had developed an acute attack of rheumatism, with pain in the lower part of the spine and involvement of the shoulder, hip and knee joints bilaterally. She was in bed for three weeks, and her convalescence occupied two months. Failure of vision was not observed until nine months before admission. She continued intermittently to be subject to stiffness and pain in the joints right up to the time of operation, and for the first year after it. Hypoglycaemia Hypoglycaemia has been described in association with a pituitary chromophobe adenoma (e.g., Foley, Snell, and Craig, 1939) . However, it is not a common occurrence, for in this series only three patients had symptoms probably referable to hypoglycaemia, and only nine patients out of a total of 56 studied had a fasting blood sugar of less than 70 mg./100 ml. The lowest fasting level encountered was 50 mg./100 ml., and this was in a woman with very severe long-standing hypopituitarism who was subject to episodes of coma which may have resulted from a low blood sugar (Case 7 described below). One male patient had symptoms which might possibly have resulted from hypoglycaemia. The third patient, a woman aged 56 (RI 93882/48) underwent an intracapsular removal of a pituitary chromophobe adenoma. Six months later she began to get fainting attacks which consisted of a feeling of intense hunger accompanied by a cold sweat. She could just manage to settle herself in a chair before she became unconscious. There was no incontinence or tongue biting, but there was some jerking of the limbs. For a year these attacks occurred some three or four times per week, but after it was suggested that the attacks were hypoglycaemic and that they could be avoided by taking frequent small meals, she became completely free of the full-blown episodes. If she fancied an attack was coming upon her she could avert it by taking food.
Since spontaneous hypoglycaemia has been described in association with atrophy of the suprarenal glands (Rushton, Cragg, and Stalker, 1940) it seems likely that the hypoglycaemia associated with " pituitary tumour " is yet another manifestation of secondary adrenal cortical hypofunction.
Low Fluid Turnover and Constipation
In a few instances of adrenal cortical hypofunction secondary to pituitary tumour collection of urine over a period of 48 hours has shown a total volume as low as 700 ml. Indeed, accurate records indicating an abnormally low fluid turnover constitute one of the features whereby, among these patients, severe hypopituitarism may be recognized from the chart alone. Perhaps the constipation which may sometimes be a feature of anterior pituitary hypofunction (cf. Goetsch, 1914) results from an abnormally small fluid intake. But, whatever the cause, cessation of long-established constipation has been closely and unmistakably linked in some patients with pituitary " tumours " with the beginning of hormone replacement therapy. Table II shows the incidence of this disorder in the various groups of patient. Lerman and Stebbins, 1942) thyroid hormone is never started without first performing a water-loading test, and if cortisone is required thyroid is not begun until a few days with cortisone treatment have elapsed. In the male with adrenal cortical hypofunction, a low output of 1 7-ketosteroids suggests that gonadal function is also subnormal.
With regard to testosterone, methyl testosterone sublingually has been employed generally, giving 25-50 mg. daily to the males, and 5-10 mg. daily to the females. Methyl testosterone has been prescribed in most instances for its metabolic (anabolic) effects. Without the patient's express request it appears mischievous to alter a patient's sexual activities through the medium of hormone treatment merely in order to make him approximate to an arbitrary " normal " man.
The blood cholesterol level and the glucose tolerance test do not appear to have any intrinsic value in the planning of therapy. Insulin tolerance tests have not been performed because the waterloading test is a safer and a simpler indicator of the necessity for cortisone. The Thorn test utilizing one intramuscular injection of A.C.T.H. has been shown to be misleading. The intravenous Thorn test (Renold, Jenkins, Forsham, and Thorn, 1952) has not so far been employed. Table III lists the results of some of the biochemical studies performed.
The possible dangers of cortisone therapy, e.g., water retention, masking of infection, elevation of the blood pressure, psychosis, have, with the exception of one case, not been encountered. However, this treatment should not be entered upon unthinkingly or without due care. The following case illustrates the possible dangers of even small doses of cortisone to a patient with long-standing anterior pituitary failure. Case 7.-A woman (RI 194934/54) was aged 42 at the time of her first admission in 1939. Her periods had ceased suddenly 14 years earlier, and from that time on she had suffered from headaches. For 15 months there had been some failure of vision. She had the features of " hypopituitarism ", a partial bitemporal hemianopia with preserved visual acuities, and radiographs showed an expanded sella turcica. One course of radiation treatment had been given nine months before admission, and since there was no clear evidence of progressive visual failure, operation was not advised, but further radiation treatment was prescribed. This was effective, so that 15 years later there had been no reduction in the visual acuity in the right eye and only minimal change in the left eye. There was no significant change in the field of vision over the years. In 1954 she was found to be complaining of loss of weight and lack of energy. On going further into her history, it was noted that for several years she had been liable to episodes in which for two days at a time she would lie around the house dozing and scarcely speaking or eating. She would then recover spontaneously. Her ill-health appeared likely to be the result of anterior pituitary failure. The investigations confirmed the desirability of hormone replacement therapy, and she was discharged from hospital taking cortisone, 12-5 mg. b.d., dried thyroid, 0 5 g. b.d., and methyl testosterone, 10 mg. a day sublingually. Arrangements were made to see her two months later. In the interim, the patient and her family were delighted with her increased mental alertness, her improved vigour and her good appetite. However, she became remarkably thirsty, and five weeks after her discharge developed cedema of the ankles. Two weeks later, although the oedema still persisted, she felt well when she developed an upper respiratory infection with a slight cough. The day before her death she was up and about, running her house, and ate four good meals. The next day she was unwell, ate nothing for breakfast or lunch, but dozed in a chair. After lunch she could not be awakened, but in view of the episodes mentioned above no particular notice was taken of this until late evening, when she was found to be snoring heavily. She died quietly later that night, and at necropsy there was a bilateral bronchopneumonia sufficiently extensive to explain her death, and a pituitary gland in which almost all the glandular tissue had been replaced by extensive fibrosis. Presumably this patient had suffered from secondary adrenal failure for so long that 25 mg. of cortisone per day was enough to cause retention of water and to mask the chest infection, with fatal results.
Since this experience, it has been the practice in this unit to re-examine patients two to three weeks after cortisone treatment has begun. Two further out-patient visits are generally arranged in the next two months, and from then on the visits may be rapidly spaced out until they conform with those required for supervision of the visual disorder.
Discussion
The means by which adrenal cortical hypofunction may manifest symptoms or signs referable to the nervous system has not yet been fully elucidated. Mental or intellectual changes may possibly result from decreased cerebral blood supply. This is a notion which appealed to some of the earliest observers of this condition. Greenhow (1875) referred to " The symptoms more directly referable to the nervous system ... which ... may ... be regarded as the effects of some interference with the due blood supply of the great nerve centres ". He went on to say that these symptoms closely resembled the nervous phenomena which sometimes follow copious haemorrhages. It is possible that further experience, together with greater understanding of the hormones of the suprarenal cortex, will show that adrenal cortical insufficiency is not a single entity but has different facets. It is difficult to understand why in one case critical illness develops in association with a grossly disordered biochemical state (cf. Case I) and in another an equally serious illness occurs when the blood chemistry is far less disordered (cf. Case 2 and Case 1 in Jefferson, 1956 ). In Case 1 of this paper there was no complicating factor whilst in the other two cases air had been injected inside the skull, and it is possible that hypothalamic disturbances contributed to the onset of the crisis. Sergent's (1903) description of meningism in adrenal insufficiency so impressed Siredey and Tinel (1907) that they claimed (perhaps somewhat rashly) to have made the diagnosis of Addison's disease when they observed a tuberculous patient with meningeal signs. Of course, this deduction requires qualification, but their enthusiasm for the importance of this sign emphasizes an occurrence which could not readily have been anticipated. It is interesting to speculate how this sign develops. A clue may be provided by Case 1. In this instance it will be recalled that at lumbar puncture 48 hours before the circulatory collapse only 0 5 ml. of clear fluid was withdrawn. Since the fluid was uncontaminated by blood, it suggests that the needle point was correctly placed, but that the pressure was so low or that the fluid was so much less abundant than is usual that almost none could be withdrawn. The morning of the day of the circulatory collapse, no fluid could be aspirated at all but later that day, after liberal intravenous fluid and after the patient's blood pressure had been restored and he had passed urine, a lumbar puncture was successfully performed and 3 ml. of fluid was removed. A pituitary tumour not infrequently extends upwards to distort the third ventricle and cause intermittent hydrocephalus. This development would very probably be signalled by correspondingly intermittent attacks of headache and vomiting. However, in the presence of hypopituitarism, headache and vomiting may be no more than manifestations of adrenal cortical hypofunction and they thus may be corrected by replacement therapy. Rarely, in the presence of adrenal cortical hypofunction headache may result from the effects of cerebral oedema associated with adrenal failure. This subject has recently been discussed and illustrated elsewhere (Jefferson, 1956) .
If it be agreed that for the patient with a " pituitary tumour" hypopituitarism may be closely equated with adrenal cortical hypofunction, the figures quoted above indicate that the male suffers from this disability more frequently than the female. In this connexion the following observations are of interest. Greenhow (1875) collected all the described cases of Addison's disease from the literature and concluded that this condition was " much more frequent in the male sex ". Many years later Guttman (1930) , from a study of the published literature, showed that when tuberculosis of the suprarenals was the cause of the disease there were nearly three times as many males with Addison's disease as there were females. These findings would suggest that the metabolism of the male is more readily disorganized by adrenal cortical hypofunction than is that of the female, for it is unlikely that the tuberculous process was more destructive of the suprarenal cortical tissue in the male sex than in the female sex.
Occasionally, spontaneous water intoxication occurs in anterior pituitary hypofunction (e.g., Wynn and Garrod, 1955) . Epilepsy is an uncommon accompaniment of a pituitary chromophobe adenoma but when it forms a troublesome feature of the post-operative period it is worth considering whether water intoxication could be contributing to the difficulties of control of the epilepsy. It is possible to say this because induced water retention is one of the means whereby a potentially epileptic lesion may be provoked into a discharge (McQuarrie and Peeler, 1931) . Thus, if in an epileptic patient who may have secondary suprarenal failure, the metabolism of water proves to be abnormal but can be corrected by cortisone, then cortisone therapy must be included among the measures designed to control the epilepsy.
Study of the clinical data of this series of cases emphasizes that a dry skin may be a feature of " hypopituitarism ". Furthermore, Cases 1, 2, and 3 and the suggestive evidence of Case 4 and of a female patient (RI 37587/45) in the series indicate that when a diagnosis of adrenal cortical failure can be entertained the finding of a dry scaling of the skin, particularly of the skin of the face, increases the likelihood of this diagnosis being correct. In confirmation of this observation it is interesting that in a paper by Aitken and Russell in 1934 Tytus, Seltzer, and Kahn (1955) . The problem now confronting the neurosurgeon is whether all patients with these lesions should be given cortisone, and, if selective administration is preferred, it becomes necessary to be able to recognize patients who require such treatment, either to cover the operation alone, or subsequently and for a longer time. It is necessary to stress the value of the water-loading test (repeated with a preceding dose of cortisone) in this class of patient. Moreover, experience in this Department suggests that in order to recognize the largest possible number of patients with secondary adrenal failure an electroencephalogram should be performed from time to time on patients who have had treatment for pituitary " tumours ". This subject has been discussed more fully elsewhere (Boselli and Jefferson, 1957) .
The dangers of allowing adrenal cortical hypofunction to persist untreated are very real, and to anyone who has studied a series of affected patients the morbidity and the mortality from this cause speak for themselves.
Summary
It is stressed that adrenal cortical failure may have neurological symptoms and signs among its presenting features. Meningism may also occur in this disease. To illustrate these points two unusual cases of Addison's disease are described.
Adrenal cortical hypofunction may influence the presenting features of patients with " pituitary tumours ". This influence may be manifest before visual signs have occurred, or in the early postoperative period, or it may make a gradual appearance (perhaps after radiation treatment) in the years that follow. Illustrations of these occurrences are provided, and the dangerous consequences of failure to recognize these signs of adrenal failure are emphasized.
Of 135 cases of pituitary chromophobe adenoma, "hypopituitary " features (among which features, adrenal cortical hypofunction figures largely) were present in 66% of the males and in 37% of the females. The sex distribution between a much smaller group of Rathke pouch cysts (31 cases) was all but equal.
The dangers of the untreated hypopituitary state are underlined by the fact that of 61 known eventual deaths in this series no fewer than 26 were considered to be linked with secondary suprarenal failure.
The possible association with adrenal cortical hypofunction of a dry scaling skin (particularly a scaliness of the facial skin), of rheumatism, and of severe constipation is emphasized.
The results of the biochemical investigation of some of these patients is briefly recounted, and the conclusion is drawn that when adrenal cortical hypofunction may be present study of the patient's capacity to excrete rapidly a " loading " dose of water provides both the simplest and one of the most sensitive indications of this dysfunction. The test gains in value when repeated with a preceding dose of cortisone, and the two sets of results are compared.
The improvement produced by hormone replacement therapy in a group of 17 patients all of whom received cortisone is briefly described.
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